i*U*4  ft  | 


V'  V 


A  *.  \  v'  o  *  ’  «<  -  v"^vrv  ■* 


■  OTIC  FILE  copy 


{S  *5- 

«  aM E  * 

AIR  COMMAND 

AND 

STAFF  COLLEGE 


STUDENT  REPORT 


ft  DEC  IS  I  QN-wftK  I'NG  !»!ETuODO'_uGV 
FOR  LONG-RftNSE  PLftNNlNG 


rrftJOF  CRftIG  S.  GHELBER  87 

—  “insights  into  tomorrow " 


87-096d 


•  >•’ t  b us  i»cn  trpproi 
<-  f  I  mi*;  IM 

'  5s  •.  XTOkAi.  |, 


•  s  id 
'  ~~  •»%» 

-  »  ‘w<j  W  I  L- 

Jt'ri  1  1  1937 


-  '  <%5 


O  ^ 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


<1  £> 


REPORT  NUMBER  87-0960 

TITLE  A  DECISION-MAKING  METHODOLOGY  FOR  LONG-RANGE  PLANNING 


AUTHOR(S) 


MAJOR  CRAIG  S.  GHELBER 


FACULTY  ADVISOR  MAJOR  TERRY  L.  BROOKS,  3823  ACSC  5TUS 


SPONSOR  LT  COL  BARRY  E.  BERKOWITZ,  SSC/ACC 


Submitted  to  the  faculty  in  partial  fulfillment  of 
requirements  for  graduation. 


AIR  COMMAND  AND  STAFF  COLLEGE 
AIR  UNIVERSITY 
MAXWELL  AFB,  AL  36112 


UNCLASSIFIED 


/lIVi^  ■ 


la.  REPORT  SECURITY  CLASSIFICATION 

LA 


2a.  SECURITY  CLASSIFICATION  AUTHORITY 


REPORT  DOCUMENTATION  PAGE 


lb.  RESTRICTIVE  MARKINGS 


Form  Approved 
OMB  No.  0704-0188 


2b.  DECLASSIFICATION  /  DOWNGRADING  SCHEDULE 


4.  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 

37-0960 


3.  DISTRIBUTION /AVAILABILITY  OF  REPORT 

STATEMENT  "A" 
Approved  f*»r  public  release; 
Distribution  is  unlimited. 


5.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


6a.  NAME  OF  PERFORMING  ORGANIZATION  6b.  OFFICE  SYMBOL  7a.  NAME  OF  MONITORING  ORGANIZATION 
.  (If  applicable) 

ACSC/SDCC 


6c  ADORESS  (City,  State,  and  ZIP  Code) 

Maxwell  AFB  AL  36112-5542 


7b.  ADDRESS  (City,  State,  and  ZIP  Code) 


8a.  NAME  OF  FUNDING  /SPONSORING 
ORGANIZATION 


8b  OFFICE  SYMBOL  I  9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(If  applicable)  | 


10.  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM 
ELEMENT  NO. 


8c  ADDRESS  (City,  State,  and  ZIP  Code) 


1 1 .  TITLE  (Include  Security  Classification) 

A  DECISION-MAKING  METHODOLOGY  FOR  LONG-RANGE  PLANNING  (U) 


PROJECT 

TASK 

NO. 

NO 

WORK  UNIT 


12.  PERSONAL  AUTHOR(S) 

Ghelber,  Craig  S.,  Major,  USA? 


13a.  TYPE  OF  REPORT 


16.  SUPPLEMENTARY  NOTATION 


13b.  TIME  COVERED 
FROM _ TO 


14.  DATE  OF  REPORT  {Year,  Month,  Day)  IIS.  PAGE  COUNT 

1987  April  29 


COSATI  CODES 


GROUP  SUB-GROUP 


18.  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 


19.  ABSTRACT  ( Continue  on  reverse  if  necessary  and  identify  by  block  number) 

*  Long-range  planning  has  become  an  important  part  of  the  management 
process  for  Chief  Executive  Officers  and  top  decision-makers  through¬ 
out  business  and  government*  However,  most  find  the  necessities  of 
day-to-day  operations  leave  little  time  for  the  lengthy,  time-consuming 
steps  required  by  most  analytical  methodologies*  The  report  develops 
a  systematic  methodology  that  can  be  used  to  organize  strategies  in  a 
way  that  decision-makers  can  assimilate  a  large  number  of  alternatives 
and  make  decisions  at  a  macro-level  appropriate  for  long-range  plannirr 


20.  DISTRIBUTION /AVAILABILITY  OF  A8STRACT  21.  ABSTRACT  SECURITY  CLASSIFICATION 

□  unclassified/unlimited  B  same  as  rpt  □  dtic  users  UNCLASSIFIED  _ 


22b  TELEPHONE  (Include  Area  Code)  22c  OFFICE  SYMBOL 

205)  293-2483 _ J _ 


DO  Form  1473,  JUN  86  Previous  editions  are  obsolete.  SECURITY  CLASSIFICATION  OF  THIS 


SECURITY  CLASSIFICATION  OF  THIS  PM  E 


Planning  for  trie  future  is  receiving  great  emonasia  in  me 
United  States  military.  Each  service  has  a  long-range  p^anninc 
element  with  direct  organizational  lines  to  its  senior  leauers. 
Their  mission  is  to  provide  the  senior  leadership  with  inform¬ 
ation  that  will  assist  them  in  maxima  decisions  and  estao i 1 sn i ng 
guidance  to  direct  the  course  of  the  organization  toward  rus  or 
her  vision  or  the  future.  .n  me  Sir  force,  not  omv  is  the 
Pentagon  directly  involved  in  looking  to  the  future,  out,  in 
audition,  eacn  maior  command  ham  an  organization  wnose  Charter  is 
to  look  beyond  tne  budget  oroceem.  This  level  of  emphasis  is 
typical  in  industry  as  we i i . 

Unfortunately,  the  mount  ->i  diiect  oec 1  a i on - maxer  involve¬ 
ment  in  the  process  is  limited  because  of  the  time  required  lor 
dav-to-aay  operations.  This  report  warn  written  to  investigate  a 
way  whereby  trie  senior  oec  i  a  i  on  -  saner  can  get  invoiveo  in  the 
process  without  being  involved  in  laborious,  ana  often  contusing 
analytical  techniques.  The  goal  is  to  develop  a  methoaolooy  that 
is  systematic,  simply  evaluated,  and  not  t me- intensive  tor  the 
decision-maker:  and  will  still  allow  the  analysis  01  a  laroe 
number  of  alternatives. 


In  1983.  the  author  of  this  reoort  first  used  a  form  of  this 
methodology  in  a  oriefing  developed  for  the  Secretary  ana  Chief 
of  Staff  of  the  Air  Force  on  strategic  alternatives.  The  oasis 
of  the  presentation  was  a  matrix  array  of  alternative  strategies. 
The  briefing  and  analytical  approach  was  well  received  Dy  the 
senior  leadership.  This  report  will  expand  on  that  methodology 
and  offer  considerations  and  limitations  for  its  use. 

X 


ABOUT  THE  AUTHOR 


Maior  Craig  S.  Gnelber,  currently  a  member  of  the  Air 
Command  and  Staff  College  class  of  1987,  graduated  from  the 
United  States  Air  force  Academy  in  1972  with  a  bachelor's  degree 
in  mathematics.  He  received  his  master's  of  science  degree  m 
1981  from  the  Air  Force  Institute  of  Technology  tAFIT)  in  opera¬ 
tions  research,  strategic  and  tactical  sciences,  and  earned  the 
distinguished  graduate  award.  His  thesis  was  entitled  "A  Method¬ 
ology  for  Validation  of  Complex  Multi -Variable  Military  Computer¬ 
ized  Models,"  and  was  used  as  a  textbook  for  computer  simulation 
courses  at  AFIT. 

His  next  assignment  was  to  Headquarters  Air  Force  in  the 
Long-Range  Plans  Division  as  an  operations  research  analyst. 

There,  he  was  instrumental  in  bringing  analytical  techniques  to 
the  long-range  planning  process.  Working  with  contractors,  he 
developed  a  computerized  program  that  was  used  to  evaluate  top 
decision-maker  views  of  the  future  world  environment.  The 
product  was  published  in  the  U3AF  Global  Assessment,  an  Air  Force 
long-range  planning  document.  While  a  member  of  the  division. 

Major  Ghelber  published  a  paper  in  the  Defense  Intelligence 
Agency  Forecasting  Seminar  Proceedings  on  the  pitfalls  of 
decision  analysis.  In  addition,  he  addressed  the  47th  Military 
Operations  Research  Society  symposium  and  published  a  paper  in 
their  proceedings  on  analytical  techniques.  He  was  also  the 
chief  editor  of  Air  Force  2000,  a  study  chartered  by  the  Chief  of 
Staff  of  the  Air  Force. 

Major  Ghelber  expanded  his  interest  in  decision  analysis 
while  at  the  Pentagon.  As  the  division  briefer  for  the  Air  Force 
long-range  planning  process  and  Air  Force  2000,  he  briefed  senior 
Air  Force  and  sister  service  leaders,  as  well  as  top  decision¬ 
makers  throughout  industry.  He  observed  that  decision-makers, 
generally,  had  an  understanding  and  respect  for  analytical  studies: 
however,  seldom  had  the  time  or  desire  to  sit  through  long 
descriptive  sessions.  He  also  observed  that  they  often  had  an 
ability  to  extract  great  amounts  of  knowledge  from  simple  charts  ana 
qraphs.  Major  Ghelber's  original  thesis  in  this  report  is  tne 
collection  of  his  knowledge  and  experience  on  the  subject. 


TABLE  OF  CONTENTS 


Pr  ef  dee . . . u. 

Aoout  the  Author . . . . .  i  v 

List  oi  illustrations .  vi 


CHAPTER  ONE- - INTRODUCTION 

Long-Range  Planning  Defined.. 

The  Problem  Defined . . 

Air  Force  Long-Range  Planning 
Overview . . 


CHAPTER  TWO —  A  HUMAN  FACTORS  APPROACH 

Introduction . 

Coding  Technique . 

Display  Technique . 

Summary . 


CHAPTER  THREE- -METHODOLOGY 

Introduction . 

The  Analytical  Process.. 
Methodology  Application. 
Analysis  of  Results . 


Chapter  four- -conclusions 

Other  Applications . 

Limitations  and  Other  Considerations, 
Summary . . 


BIBLIOGRAPHY 


i 

$ 

$ 


s 


■jS 

£ 


9 


.* 


r 


LIST  OF  ILLUSTRATIONS 


TABLES 


TAblE  i --Strategies  .... , 
TABLE  2--Coding  Symbols, 


FIGURES 


FIGURE  1--The  Basic  Matrix .  .1 2 

FIGURE  2--U.3.  Perspective .  a** 

FIGURE  ^--Soviet  Perspective .  i 

FIGURE  4--Matrices  Overlayed.  . . .  - 

FIGURE  5- - Non-Symmetr ic  Strategies  Matrix  #1 .  .0 

FIGURE  6- -Non-Symmetr ic  Strategies  Matrix  #2 .  ib 

FIGURE  7  —  Non -  Symmetric  Strategies  Overlayed .  a  3 

FIGURE  8--Display  Matrix . 20 


g 


c_n  »j> 


INTRODUCTION 

uonq-ranqe  planning  '.strategic  planning;  nas  become  an 
important  Dart  01  tne  management  process  lor  Cruel  executive 
Officers  (CEOs ;  and  top  decision-makers  tnrouqnout  ousmess  ana 
qovernmen t . 

wnen  decisions  are  made  within  tne  context  ot  a  stra¬ 
tegic  vision  and  with  a  full  consideration  of  tne 
long-term  consequences  of  each  decision,  greater  co¬ 
herency  in  planning  and  policymaking  results.  now- 
ever,  most  leaders  of  governmental  organizations  are 
caugnt  up  m  the  daily  responsioil lties  and  soeno 
little  time  in  creating  a  strategic  pian  for  their 
agency  or  service.  Leaders  who  are  captives  of  an 
overly  ruil  daily  schedule  faii  to  oian  systemat ica i - 
iv.  tt  systematic  iOng-range  planning  process  is  es¬ 
sential  for  creating  ana  maintaining  a  strategic 
vision  and  for  building  a  strategic  program  .  <  3  :  i  » -  -  > 

Unfortunately,  today's  top  decision-makers  find  tne  necessities 
of  day-to-day  operations  leave  them  iittie  time  for  the  lenatfiv, 
t ime-consuminq  steps  required  by  most  analytical  methoooioq 1 es . 
Therefore,  most  efforts  have  centered  on  takinq  snap-snots  ::  tne 
future--few  nave  emphasized  systematic  techruoues.  (b:i;  The 
purpose  of  this  research  effort  is  to  develop  a  systematic  meth¬ 
odology  tnat  can  be  used  to  organize  strategies  in  a  way 
decision -makers  can  assimilate  a  large  number  of  alternatives, 
analyze  consequences,  recognize  trends,  and  make  decisions  at  tne 
macr o- levei - -appropr late  for  achieving  long-ranoe  objectives. 

kQNQ-RANGE  planning  defined 

Long-range  planning  is  the  process  of  developing  iong-term 
objectives  and  choosing  strategies  that  direct  the  organization 
toward  those  objectives.  The  horizon  for  long -range  Planning, 
however,  can  differ  from  organization  to  organization.  for 
example,  "Most  government  otnciais  hold  their  positions  for 
relatively  short  periods  of  time  and  tend  to  nave  oiann.ng 
horizons  that  generally  correspond  to  the  amount  ot  time  tnev 
expect  to  hold  their  present  jobs.”  (3:20)  une  cou.g  argue  rnat 
a  IJ.S.  president's  view  ot  long-range  planning  is  to  iook  out  no 
more  than  four  years.  Whereas,  technology  punning  for  r  he 


future  may  Iook  out  30  years  or  more.  For  the  purpose  of  thus 
research,  the  long-range  planning  horizon  is  defined  as  looking 
far  enough  into  the  future  to  ensure  decisions  do  not  necessitate 
immediate  budgetary  funding  or  immediate  reorganization  to  obtain 
objectives.  Said  another  way,  decisions  are  made  to  provide  the 
Dasis  for  short-  and  mid-range  planning. 

It  follows,  then,  that  long-range  objectives  and  strategies 
must  be  broad  in  scope.  A  decision  to  Duiid  a  new  factory  <_n  to 
allocate  a  specific  amount  of  the  budget  to  procuring  a  squadron 
of  aircraft  is  not  considered  a  long-term  objective  or  strategy 
(this  does  not  preclude  a  short-  or  mid-term  action  from  having  a 
long-term  consequence).  In  the  context  of  tne  national  vita. 
interest  of  maintaining  a  strategic  baiance  with  the  Soviet 
Union,  an  example  of  a  long-range  objective  might  oe :  "Deve.op  a 
manned  bomber  capable  of  penetrating  future  Soviet  defenses." 

This  could  also  be  restated  as  a  short-term  objective,  Dut  is 
equally  appropriate  looking  out  20  or  more  years.  It  is  broac 
in  scope  and  in  a  future  context  could  impiy  developing  space 
delivery  vehicles  or  stealth  bombers. 

A  strategy  to  complement  this  objective  might  be:  "Pursue 

research  tnat  protects  against  a  Soviet  technolog ica 1  breakout." 
This  may  mean  to  allocate  budget  dollars  this  year  tor  research 
and  development,  or  keep  an  eye  open  for  developing  technologies 
that  have  a  potential  for  future  capabilities. 

Successful  long-range  planning  requires  the  decision-maxer  to 
analyze  all  alternatives  and  their  consequences.  Based  on  in¬ 
sight,  experience,  and  clear  objectives,  he  can  then  make  reason¬ 
ed  decisions.  These  decisions  may  be  to  pursue  an  oojective 
directly  or  to  defer  action  for  an  indeterminate  time.  Further¬ 
more,  oy  the  nature  of  long-term  objectives,  decision-makers  can 
choose  to  change  course  down  stream,  yet  still  be  able  to  achieve 
the  overall  objective. 

THE  PROBLEM  DEFINED 

It  would  now  seem  a  fairly  easy  process  for  a  decision-maker 
to  gather  his  top  executives  and  define  the  .path  the  or uan i za t i on 
will  take  toward  the  future.  However,  cue  to  the  complexity  of 
today's  markets,  economic  systems,  or  threat  environments,  a no 
coupled  with  the  amount  of  information  made  available  to  decision 
makers  because  of  advancing  computer  technology,  it  has  become 
nearly  an  impossible  task  to  assimilate  all  the  alternatives 
available  to  a  decision-maker. 

Despite  the  emphasis  on  long-range  planning,  there  are  rew 
methodologies  available  that  directly  address  this  area  of 
dec l s ion - mak i ng .  Generally,  methodologies  fall  into  two  categor- 
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ies:  -analytical  and  non - ana iy t ica 1 . 

ana  Limitations. 
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cal  methoao Log les  typically  invoive  a  form  oi  fore- 
decision  analysis.  Forecasting,  a  general  term  for 
the  future,  is  also  an  operations  researcn  tecnmcue 
es  computer  simulation.  It  is  used  quite  extensive. y 
predictions;  however,  requires  uttie  decision- maxer 
is,  unfortunately,  only  as  good  as  trie  quality  of  trie 
liy  unknown  to  the  dec i s ion - maker )  .  ana  tne  validity 
e  ana  mix  of  variables.  In  addition,  most  senior 
are  wary  of  the  “garbage- ln-garoage-out"  reputation  o; 
mu iations . 


Decision  analysis  methodologies  help  top  decision-makers 
orqanize  and  focus  their  preferences,  out  require  time-consuming 
elicitation  sessions.  Furthermore,  decision  analysis  is  most 
often  used  to  determine  a  decision-maker's  willingness  to  take 
risk  on  a  specific  alternative,  versus  cnoosinq  from  a  spectrum 
of  al ter na t i ves .  <l:l> 

Non-analy tical  techniques  generally  invoive  choosing  a  g.ota. 
future  (a  snap-shot  of  the  future),  then  determining  a  desirable 
course  of  action.  Technological  advances  or  catastroonic  socia. 
or  po 1 i t ica 1  events  usually  dom l nate  this  vision  of  the  future, 
and  otten  limit  perspective.  Ad-hoc  study  groups  are  genera ; i v 
chartered  to  undertake  this  type  study.  Although  this  is  an 
excellent  way  to  get  large  numpers  of  oeopie  involved  m  tne 
long-range  planning  process,  which  is  important,  these  studies 
lack  a  systematic  framework  for  presenting  information  to 
decision-makers  for  the  decision-making  process. 

-In  summary,  there  is  a  need  tor  a  systematic  approach 
long-range  planning  that  is  not  steeped  in  quantitative  math¬ 
ematical  techniques  tnat  attempt  to  suDstitute  tor  human  -uognent 
The  question  becomes  one  of  quantitative  versus  Qualitative 
requirements  for  long-range  planning.  It  is  asserted  here,  ar.c 
discussed  later,  that  for  the  purpose  of  long-range  Planning, 
data  can  oe  presented  in  a  qualitative  manner  ana  stu.  provide 
the  decision-maker  with  the  level  of  information  requires  tor 
successful  deci sion -mak l ng . 


AIR  FORCE  LONG-RANGE  RLANNINi 


One  of  the  first  Air  Force  efforts  at  long-range  planning 
began  m  1043  when  General  Hap  Arnold  commissioned  Dr.  Then-core 
von  Karman  to  put  together  an  ad-hoc  croup  or  the  oesi  scientitic 
minds  in  America  to  chart  a  technological  course  for  a  soon  to  oe 
independent  Air  Force.  From  Toward  New  Horizons,  the  resuits  or 
von  Karman's  efforts,  came  the  concepts  ior  LObMs,  unmanned 
aircraft,  and  the  Air  Force  Institute  of  TecNno.ouy,  to  name  ’ust 
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■a  few.  Other  ideas  met  with  less  success,  for  example,  nuoear 
powered  aircraft.  (4:--)  It  may  also  have  been  this  report  that 
set  laser  technology  back  several  years  when  it  suggested  there 
were  no  weapons  applications  for  this  technology. 

Today,  the  Air  Force  is  actively  involved  m  an  institution¬ 
alized  effort  at  long-range  planning.  Under  the  Director  of 
Pians,  Headquarters  United  States  Air  Force,  the  Long-ftange  Plans 
Division  is  charged  with  1 ook ing  out  10  to  25  years  and  develop¬ 
ing  objectives  for  the  Secretary  and  Chief  of  Staff  of  the  Air 
Force.  With  a  few  exceptions,  discussed  briefly  in  the  Preface, 
their  approach  has  been  a  non-analy ticai  one.  Ad-noc  studies  anc 
global  futures  are  used  as  a  basis  for  projecting  the  future. 

OVERVIEW 

Although  each  decision-making  technique  has  its  strengths  anc 
may  be  appropriate  under  certain  c l rcumstances ,  no  one  technique 
provides  all  of  the  following:  an  array  of  the  decision-maker's 

alternatives,  the  consequences  of  any  particular  decision,  trend 
analysis  across  the  spectrum  of  alternatives,  and  the  utility  for 
tne  decision-maker  to  apply  his  experience  and  insignt  in  a 
relatively  short  session.  Chapter  Two  will  survey  the  literature 
for  human  engineering  techniques  that  can  be  used  to  assist 
oecision-makers  m  assimilating  large  amounts  oi  information. 

In  Chapter  Three  a  framework  for  the  methodoiooy  is  developed. 

An  example  is  presented  to  demonstrate  problem  formulation  ana 
illustrate  the  scope  of  this  technique.  The  final  chapter  will 
discuss  other  applications  and  considerations  for  the  use  of  trus 
methodology . 


Ohaoter  Two 


A  HUMAN  FACTORS  APPROACH 


INTRODUCTION 

As  discussed  above,  computer  and  communication  technologies 
have  improved  our  ability  to  analyze  problems,  develop  large 
numbers  of  alternatives,  and  transmit  them  with  great  speed. 
Decision-makers  are  often  overwhelmed  with  information,  and. 
unfortunately,  this  overflow  can  be  as  oig  a  problem  as  not 
having  the  information.  Furthermore,  the  data  proviaec  usuai.y 
has  no  priority  associated  with  the  value  of  the  information  or 
guarantee  of  validity;  therefore,  decision-maKers  can  and  often 
do  get  trapped  into  making  choices  based  on  the  wrong  informa¬ 
tion. 


Generally,  there  have  been  two  approaches  to  addressing  this 
problem:  artificial  intelligence  and  human  engineering  (some¬ 

times  called  ergonomics).  Artificial  intelligence  tecnniques  are 
being  studied  that  can  help  reduce  the  workload  by  eliminating 
the  less  useful  information,  but  this  sophisticated  technology  is 
far  from  being  available  for  all  applications. 

Human  engineering  is  defined  as  the  "design  of  man-made 
objects,  facilities,  and  environments  to  enhance  the  functional 
effectiveness  with  which  people  can  use  them."  (2:4)  An  example 
of  this  technique  in  common  use  is  a  graph.  A  graph  can  provice 
a  aecision-maker  a  great  quantity  of  data  at  a  giance. 


coding  technique 

Coding  has  been  used  throughout  the  history  of  man.  Cave 
drawings,  alphabets,  and  mathematical  symbols  are  all  examples  oi 
man's  attempt  to  present  information  indirectly  to  enhance  ms 
functional  effectiveness.  Although,  "there  are  many  sources  oi 
information  that  people  can  3ense  directly,  there  are  many  cir¬ 
cumstances  where  information  must  be  presented  indirectly  to  be 
of  any  U3e."  (2:40-41) 

Beyond  view:  On  a  war  gaming  board,  models  of 
tanks  are  placed  on  a  three  dimensional  map  so 
tacticians  can  visualize  the  battle. 


Excessive  noise:  in  airoorne  raaars  usee  oy 

tighter  aircraft,  moving  target  indicators  are 
usee  to  eliminate  the  noise  of  ground  returns  ana 
to  display  only  returns  that  have  a  velocity. 

Too  large:  A  oar  chart  is  a  good  example.  if 

words  and  equations  were  used  to  describe  tne 
magnitudes  and  relationships  between  tninqs  easily 
represented  on  a  bar  chart,  pages  of  text  wouid  ne 
required . 

However,  coding  can  be  a  traae-off.  In  oraer  to  present 
information  that  may  otherwise  oe  beyond  our  senses,  we  often 
lose  speciticity  for  tne  sake  of  generality. 

Again,  this  Becomes  a  question  of  quantitative  versus  aud.- 
ltative  information.  An  example  or  a  quantitative  oisoiay  of 
exact  information  would  be  a  speedometer  on  a  car  or  a  RPh  gauge 
on  an  aircraft.  A  simple  example  or  qualitative  display  wou_u  oe 
the  auto  oil  light.  If  the  light  is  not  illuminated  we  Know  tne 
oil  pressure  or  quantity  is  adequate,  out  wnen  the  iignt  comes  on 
we  are  made  aware  there  is  a  problem.  Generally,  tms  is  an  tne 
information  a  car  owner  needs  to  know  to  make  decisions  concern¬ 
ing  the  condition  of  his  car  witn  respect  to  the  oil  system. 

<  1  :  b7 . 75  ) 

The  purpose  of  this  research  13  not  to  exoiore  tne  science  or 
ergonomics  or  to  make  the  reader  an  expert  on  human  engineenna 
factors,  out  rather  to  use  a  coding  strategy,  a  princioie  valid¬ 
ated  oy  experts.  (2:104> 

With  tms  qualification,  coior  coding  nas  Dean  cnosen  as  t.ie 
technique  to  be  used  for  the  development  of  this  methocoiogy. 
"Coior  coding  is  very  useful  in  some  contexts,  particularly  in 
searching,  scanning,  or  locating  related  tasks.”  (2:lu4>  Trie 
stop  light  is  a  good  example  of  coior  coding.  There  is  a  Ciear 
transfer  of  information  at  a  glance  (if  you  are  not  color  onnc', 
yet  no  attempt  to  explain  the  reason  why  it  is  a  cooo  idea  to 
stop  is  offered  to  the  motorist. 


DISPLAY  TcCHh iuUc 

Now  that  a  rationale  tor  using  a  coior  cooing  strategy  tor 
data  presentation  has  been  discussed,  the  next  step  is  to  deter¬ 
mine  now  tne  cooed  symbols  will  oe  arranged  or  displayed. 

"A  display  does  not  transmit  information  as  such,  out  rather 
presents  stimuli  wmch  may  De  meaningful  to  tne  receiver.” 

(2:42)  For  qualitative  information,  displays  should  reflect  the 
” .  .  .  approximate  value  ano  trend  of  the  variaoies.” 


The  display  must  organize  the  mxormation  represented  Dy  cooed 
symbols  m  the  most  meaningful  manner  for  the  decision-maxer . 

Although  there  is  extensive  iiterature  that  descriDes  the 
principles  of  arranging  data,  suffice  it  to  say  that  whether  it 
is  arranged  by  importance,  frequency  of  use,  function,  or  se¬ 
quence,  an  analyst  must  use  the  method  that  most  clearly  presents 
the  information  for  tne  decision-maker.  This  couid  vary  depend¬ 
ing  on  the  objective  of  the  decision-making  session. 

Tne  requirement,  tnen,  is  to  cnoose  a  frameworx  tor  tne 
salient  structure  of  data.  There  will  oe  no  attempt  to  justity 
one  structuring  method  over  another,  rather  to  assert  several 
reasons  why  a  chart  or  matrix  organization  will  be  used  for  this 
methodology.  First,  a  matrix  format  is  unaerstanoaDie  dv  today's 
decision-makers  who  are  chart  and  graph  "wise"  Decause  of  their 
wide  use  in  business  and  finance.  Next,  a  matrix  facilitates 
what  ever  principle  of  arrangement  is  desired.  Finally,  using 
color  codinq,  relational  and  trend  information  can  De  easily 
displayed.  The  benefits  of  matrix  organization  wiil  be  demon¬ 
strated  in  the  next  chapter. 


SUMMARY 

This  chapter  has  provided  the  rationale  for  using  coior 
coding  and  a  matrix  organization  for  assimilating  large  amounts 
of  information  for  decision-makers.  The  limits  of  this  approach 
have  also  been  mentioned.  It  is  important  to  understand  that 
depth  and  specificity  of  this  form  of  qualitative  data  oresenL- 
ation  is  not  particularly  appropriate  for  aii  decision-maxing 
situations,  but  is  appropriate  for  long-range  planning  as  aeiineo 
in  Chapter  One. 


METHODOLOGY 


INTRODUCTION 

In  this  chapter,  the  reader  will  De  led  through  a  simoie 
example  to  demonstrate  how  to  apply  the  decisiori-mak  inc  matrix 
metnodoiogy--referred  to  hereafter  as  DMM.  Then,  sevetai  sug¬ 
gested  implementation  considerations  will  be  outlined.  But 
first,  before  Tumping  head-long  into  tne  example,  it  is  impoita.it 
to  lay  the  foundation  for  a  basic  understanding  of  the  analytic*  . 
process . 

The  cornerstone  of  the  analysis  process  is,  obviously,  the 
analyst.  Although  an  analyst  is  often  characterized  as  a  "number 
cruncher,"  little  of  his  or  her  time  is  actually  spent  doing 
calculations.  When  an  analyst  tackles  a  problem,  much  of  his 
effort  is  spent  researching,  organizing,  and  working  in  conceit 
with  members  of  the  analysis  team.  The  concept  of  an  analysis 
team  is  important,  because  it  is  impractical  to  expect  one  person 
to  be  an  expert  in  analytical  techniques  and  at  the  same  time 
expert  in  the  subject  being  studied,  plus  have  the  management  and 
leadership  skills  required  to  bring  a  study  to  fruition.  There¬ 
fore,  a  team  needs  to  be  chosen  to  have  available  ail  the  specif¬ 
ic  skills  required. 

The  next  step  is  to  define  the  scope  and  depth  of  the  prob¬ 
lem.  This  may  be  the  most  important  step  in  the  process  ana  can 
help  avoid  future  pitfalls.  Furthermore,  every  memoer  or  trie 
team  should  have  a  clear  under stand 1 ng  of  the  task  so  there  is 
commonality  in  the  effort. 

Next,  the  analyst  must  select  the  right  anaxytica.  tech¬ 
nique.  This  is  a  particularly  difficult  job,  because  the  common 
tendency  is  to  adapt  the  problem  to  a  methodology  tone  the 
analyst  is  comfortable  and  familiar  with),  rather  than  fine  the 
appropriate  technique  for  the  task.  Once  data  is  collected  anc 
appropriately  integrated  with  the  methodology,  only  then  are 
numbers  crunched  or  computer  programs  run. 

The  final  step  is  the  analysis  and  presentation.  It  is  at 
this  point  that  the  knowledge  of  the  analyst  is  most  critics*. 

He  must  be  able  to  put  the  numbers,  symbols,  or  whatever  result 
is  obtained  into  perspective  for  the  dec 1 s ion - maxer .  The  io:iow- 


mg  discussion  will  demonstrate  this  process  and  lead  r_o  an 
application  of  the  DMM  methodology. 

THE  ANALYTICAL  PROCESS 

Typically,  an  analysis  shop  can  expect  management  to  task 
them  with  little  more  than  a  broad,  and  sometimes  amoiguous, 
description  of  the  problem.  For  illustration  purposes,  suppose 
the  Chief  of  Staff  sent  down  a  tasking  that  read,  “In  light  of 
tne  President's  Space  Defense  Initiative  <SDI>,  what  happens  to 
our  nuclear  strategy?"  The  first  step,  as  discusses  above,  is  to 
cnoose  the  analysis  team.  As  a  minimum,  the  team  selectee  to 
responc  to  this  tasking  should  include:  a  team  chief - -possessing 

management  ana  leadership  skills,  an  operations  researcher-- 
Knowleageable  m  analytical  techniques,  and  experts- -ver sea  in 
tne  theory  of  nuclear  strategy  and  weapons  technology.  Others 
can  oe  added  as  required. 

The  next  step  is  to  define  and  refine  the  problem.  If  the 
team  does  not  have  a  clear  understanding  of  their  task,  then  it 
is  likely  they  will  answer  the  wrong  question.  Narrowing  the 
topic,  defining  variables,  bounding  parameters,  scoping  the  depth 
of  solution  required,  and  other  pertinent  refinements  are  neces¬ 
sary  m  this  early  stage.  Expanding  on  the  above  example,  after 
m-depth  discussion  by  team  members,  it  is  determined  that  tne 
Chief  of  Staff  is  interested  in  expanding  his  own  understand : ng 
of  deterrence,  and  wants  to  be  made  aware  of  alternative  strate¬ 
gies  and  their  consequences- - 1 n  light  of  SDI.  Furthermore,  the 
team  determines  that  the  perception  of  stability  is  key  to  the 
understanding  of  deterrence.  For  example,  the  U.S.  may  consicer 
SDI  stabilizing  and  desirous;  whereas,  the  Soviets  may  see  this 
as  being  advantageous  to  the  U.S.  and,  thus,  destabilizing. 
Therefore,  the  objective  is  redefined  to  read:  "Determine  strat¬ 

egies  that  wiii  ensure  stability  and  strategic  oaiance  with  the 
Soviet  Union . " 

It  is  important  at  this  point  for  the  team  chief  to  review 
tneir  progress  with  the  decision-maker  to  ensure  the  team  has 
captured,  precisely,  the  essence  of  the  tasking,  and  has  not  gone 
astray  in  its  zeal.  Aiso,  it  may  be  an  opportunity  for  tne 
decision-maker  to  rethink  ms  guidance  or  redirect  the  effo:  *. . 

With  assurance  the  team  is  on  the  right  track,  the  third 
step  is  to  choose  an  appropriate  analysis  methodology.  There  are 
many  techniques  possible  for  this  problem.  An  operations  re¬ 
searcher  often  has  in  his  "bag  of  tricks"  techniques  ranging  from 
simple  statistical  calculations  to  complex  computer  simulation. 
Knowing  things  like  data  availability,  the  precision  requires  to 
meet  the  tasking,  the  availability  of  expert  input,  and  the 
expectation  of  the  decision -maker  as  to  the  form  and  forum  for 
presentation,  can  dictate  the  methodology  used.  Again,  a  major 


consiaerat ion ,  as  discussed  m  Chapter  Two,  is  the  auantitative 
versus  qualitative  issue.  It  the  task  is  to  measure  test  re¬ 
sults,  compare  cost  estimates,  or  average  performance  aata,  then 
statistical  analysis  or  deterministic  algorithms  should  oe  usee. 
However,  if  the  analysis  involves  decision-maker  participation, 
it  is  critical  that  he  be  provided  the  Dest  information  m  a  rorm 
that  draws  on  his  judgment  and  insight. 

At  this  juncture,  the  analyst  should  take  a  macro-view  or 
the  problem  and  decide  if  it  falis  into  our  framework  for  a  ~ong- 
range  planning  problem.  It  should  De  clear  that  it  wi_. 
years  to  develop  the  appropriate  technologies  required  to  chance 
current  strategy.  Also,  defining  goals  ana  direction  t or  the 
future  is  really  the  essence  of  the  problem.  Furthermore,  exam¬ 
ining  a  large  number  ot  alternatives  and  tneir  consequences  - s 
inherent  in  the  tasking.  Finally,  based  on  his  insight  anc 
judgment,  the  decision-maker  will  have  to  organize  the  facts  to 
come  to  his  own  conclusions.  Thus,  we  have  arrived  at  trie  oasic 
criteria  estaoiisheo  in  Chapter  One  tor  tne  use  01  the  Cttfi 
methodology . 

METHODOLOGY  APPLICATION' 

Now  that  the  objective  is  defined  anc  the  metnooo.ogy 
chosen,  it  is  time  to  collect  the  exoerts  around  the  cha.KDoarc 
and  apply  the  methodology.  Table  1  summarizes  five  alternatives 
that  could  be  chosen  to  achieve  the  objective.  Obviously,  an  in- 
deptn  atucy  of  tne  suoject  would  proouce  many  other  stratwoy 
alternatives,  but  for  discussion  purposes  a  simple  mode;  w... 
suf fice. 

The  next  step  is  to  arrange  the  strategies  in  the  ma-rix 
(Figure  1).  There  are  two  reasons  to  emphasize  the  ordering. 
First,  it  13  easier  when  filling  in  tne  matrix  to  proceed  m 
logical  increments.  This  will  help  the  respondents  organize 
their  views.  Second,  as  will  be  discussed  rater,  vaiu-ao^e  trend 
information  can  be  recognized  based  on  the  organization  of  the 
strategies.  Generally,  ranging  them  from  one  extreme  to  tne 
other  will  best  serve  both  purposes. 

Finally,  the  analyst  has  reached  the  point  where  he  to 

fill  in  the  matrix.  Particular  care  should  be  taxen  in  phrasing 
the  questions  to  the  experts.  For  exampie.  to  tin  in  the  rirst 
block  (upper  left-hand  corner),  the  question  might  oe  statec  as 
follows:  "If  the  U.3.  had  an  offensive  strateqy  and  the  oovrets 

had  an  offensive  strategy,  would  it  oe  a  stabilizing  situation 
from  the  (J.3.  perspective.'"  If  the  answer  is  yes,  coce  that 
intersection  with  a  green  symbol.  Table  2  illustrates  tne  co.or 
code  responses  based  on  the  discussion  from  Chapter  Two.  Vei : ow 
is  used  if  the  respondent  does  not  feel  a  ciear  yes  or  no  answer 
is  appropriate.  it  is  critical  the  respondents  oe  remind— c.  the.r 


OFF:  OFFENSIVE  STRATEGY,  100%  OFFENSIVE 
WEAPONS.  NO  DEFENSE  (MUTUALLY 
ASSURED  DESTRUCTION) 

PT  DEF:  OFFENSIVE  STRATEGY  WITH  POINT 

DEFENSE  OF  MAJOR  CITIES  AND  HIGH 
VALUE  MILITARY  INSTALLATIONS 

50-50:  MIX  OF  SDI  DEFENSIVE  SYSTEMS  AND 
OFFENSIVE  WEAPONS 

LIM:  DEFENSIVE  SYSTEMS  WITH  LIMITED 
RETALIATORY  CAPABILITY 

DEF:  SDI  SYSTEMS  ONLY,  NO  OFFENSIVE 
NUCLEAR  WEAPONS 


Table  i.  Strategies 


QUESTION:  DOES  THE  STRATEGY  ENSURE 

STABILITY  AND  STRATEGIC  BALANCE? 

USSR  STRATEGY 


*0  (GREEN)  =  YES/POSITIVE  RESPONSE 
*#  (RED)  =  NO/NEGATIVE  RESPONSE 
*0  (YELLOW):  UNKNOWN/NEUTRAL  RESPONSE 

*  THIS  SYMBOLOGY  IS  USED  TO  FACILITATE  BLACK  AND  WHITE 
REPRODUCTION 


Tao.e  2.  Co Gina  Symoo.s 


answers  are  from  a  U.S.  perspective.  They  shoi.c;  not  try  tc- 
interpret  Soviet  response  to  this  strategy.  To  facilitate  triis 
important  consideration,  a  statement  is  olacea  at  tne  bottom  o: 
the  matrix. 

Figure  2  shows  a  completed  matrix.  For  this  examoie  there 
is  no  particular  justification  provicec  lor  anv  answers  ceoir.ec, 
it  is  for  demonstration  purposes  on.y. 

The  next  step  is  to  complete  the  identical  matrix  from  tne 
Soviet  perspective.  This  will  obviously  require  the  r ecr u  1 1 "ent 
of  Soviet  experts.  Figure  3  illustrates  a  possiole  completed 
response . 


ANALYSIS  OF  RESULTS 

A  cursory  analysis  of  riaure  2  would  ieac  to  the  cone  1  us  i  . 
that  a  50-00  strategy  for  the  U .  S .  ,  or  any  strategy  couoiec  w:tr. 
a  Soviet  defensive  posture,  would  ensure  staDi.ity  from  the  L . S . 
perspective.  likewise,  looking  at  Figure  3,  any  time  tne  f . S . 
re.ied  on  a  defensive  only  strategy,  the  Soviets  wou.c  perceive 
stability.  However,  in  the  initial  description  of  the  orgective, 
it  was  determined  that  both  sices  must  perceive  stabi..:y  t  :■ 
m  fact  achieve  a  balance.  To  facilitate  this  analysis,  *  he 
matrix  approach  lends  itself  to  overlaying  the  responses,  as  .  n 
r  i  c  u  r  e  4  . 


Figure  4  illustrates  an  area  tor  trend)  of  common  agreement  - 
both  sides  perceive  stability.  As  is  often  the  case,  the  oov  i  c  s 
is  tne  best  answer.  Our  analysis  has  confirmed  that  mutual. y 
assured  destruction  (MAD),  a  form  of  which  has  been  U.o.  strategy 
since  Wor-d  War  II,  is  in  fact  a  stabilizing  strategy.  Further¬ 
more,  the  methodology  suggests  whatever  strategy  .s  chosen,  as 
long  as  each  side  maintains  equal  capability,  it  wi., 
stabi  1  izmg  . 
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QUESTION:  DOES  THE  STRATEGY  ENSURE 

STABILITY  AND  STRATEGIC 
BALANCE? 


USSR  STRATEGY 
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FROM  THE  US 
PERSPECTIVE" 


r igur e  2 . 


,3.  Perspective 


There  are  two  pitfalls  to  this  result  the  analysis  tea* 
3nould  note.  By  analyzing  the  results,  it  becomes  apparent  that 
m  transitioning  to  a  strategy  that  incluaes  defensive  caoabin- 
ty,  it  13  essential  each  side  have  the  same  capaDinty  at  the 
same  time.  If,  even  for  a  short  period  of  time,  one  siae  nas  a 
perceived  advantage,  then  the  otner  side  may  be  forced  to  react 
oefore  losing  their  own  capability.  In  addition,  the  loaica, 
consequence  of  the  above  situation  is,  to  ensure  equality  at  ai. 
stages,  the  U.S.  may  have  to  transfer  technology  ana  co-proauce 
systems.  These  observations  are  an  extension  of  the  raw  analysis 
critical  to  a  complete  analytical  effort. 

In  conclusion,  the  reader  is  reminded  cnat  this  simplified 
example  is  meant  only  to  introduce  the  DMM  methodology.  Addi¬ 
tional  alternatives  bring  with  them  additional  complexity.  '.Hear 
trends  may  not  appear  and  can  dictate  a  reappl ication  of  tne 
methodology  with  new  or  reordered  strategies,  or  even  the  us*-  of 
a  completely  different  technique.  In  addition,  ob iect i ve»  ant 
strategies  may  not  align  as  conveniently  as  they  dia  in  this 
example.  In  the  next  chapter,  different  applications  will  be 
introduced  aionq  with  limitations. 


QUESTION:  DOES  THE  STRATEGY  ENSURE 

STABILITY  AND  STRATEGIC 
BALANCE? 


USSR  STRATEGY 


Fioure  4.  Matrices  Uveriayec 


hapter  Four 


CONCLUSIONS 


OTHER  APPLICATIONS 

The  example  developed  in  Chapter  Tnree  represents  an  ideal 
application  of  the  DMM  methodology.  It  is  character  1 zea  by 
symmetric  strategies  and  the  same  objective  for  each  side. 
Unfortunately,  not  all  problems  can  be  addressed  within  this 
structure . 

Symmetric  Opposing  Strategies 

This  is  the  framework  in  which  the  deterrence  example  fits. 
As  mentioned  above,  this  application  is  characterized  by  symmet¬ 
ric  strategies  and  an  equivalent  objective.  When  a  problem  falls 
into  this  form,  the  methodology  facilitates  the  overlaying  analy¬ 
sis  depicted  m  Figure  4.  Other  prodems  that  may  be  appropriate 
for  tnis  application  include  regional  policy  formulation,  am: 
battlefield  strategy  options. 

Opposing  Strategies 

This  application  13  appropriate  when  opposing  siaes  .have 
different  strategies  or  different  objectives.  In  the  examples 
illustrated  in  Figures  5  and  6,  note  that  because  of  different 
objectives,  different  questions  were  asked  to  complete  the  two 
matrices.  The  matrices  can  be  overlayed  (Figure  7),  but  iitt.e 
information  is  gained  by  having  like  responses  in  any  position  m 
the  matrix.  An  analysis  of  the  matrix  m  Figure  7  might,  how¬ 
ever,  indicate  policy  makers  could  escalate  involvement  to  the 
advisor  level  without  invoking  dir ect  surrogate  or  Soviet  in¬ 
volvement  and  still  maintain  public  support. 

Display 

A  less  sophisticated  application  of  the  methodology  involves 
using  the  matrix  display  to  enhance  understanding  and  possu'.y 
highlight  trends.  The  example  in  Figure  S  is  character ::ec  by  no 
opposing  strategies,  but  rather  a  list  of  attributes.  Each 
attribute  is  measured  in  terms  of  the  coding  symbol. 
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US  POLICY 


QUESTION:  WOULD  US  PUBLIC  OPINION 

SUPPORT  THIS  POLICY  IN  RESPONSE 
TO  SOVIET  POLICY?  (FICTITIOUS 
CENTRAL  AMERICAN  COUNTRY) 


SOVIET  POLICY 
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TROOP  SUPPORT 
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QUESTION: 


WHAT  IS  LIKELY  SOVIET  RESPONSE 
TO  US  POLICY? 

SOVIET  POLICY 


* 
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NON-INVOLVEMENT  0  0  9 
MILITARY  AIO  O  O  9 

ADVISORS  0  0  9 

TROOP  SUPPORT  O  O  O 


9ure  6.  Non-Symrmstr  ic  i 
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SOVIET  POLICY— RESPONSE 
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*  LIMIT  WITHOUT  ESCALATING  TO  COMBAT  BETWEEN  US  TROOPS 
ANO  SOVIET  SURROGATE  OR  SOVIET  TROOPS.  YET  MAINTAIN 
PUBLIC  SUPPORT 
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LIMITATIONS  AND  OTHER  CONSI DERAT IONS 

Tne  basic  principles  relevant  to  any  goo c  analysis  are  a -so 
relevant  for  the  DMM  methodology.  The  objective  must  oe  r.^ar 
and  tne  met nocology  applicable.  As  with  any  decision  ana.ysis 
technique,  the  analysis  team  must  guard  against  drawing  tite.r  own 
conc.usions.  The  team's  primary  responsibility  is  to  oe  mte.- 
.ectuaiiy  honest  and  thorough  when  determining  strategies  anu 
completing  the  matrix.  When  presenting  the  methodology  to  tne 
decision-maker ,  the  team  should  offer  enough  explanation  to  but  1c 
confidence  in  the  decision-maker's  mind  that  the  matrix  is  a 
va-ia  representation  of  the  facts.  It  is  then  the  dectsion- 
maxer ' 3  responsioi I lty  to  draw  conclusions  and  provide  guidance. 

Any  assumptions  mace  during  the  analysis  must  oe  naae  c.esr 
to  aii  participants.  In  our  example,  it  was  assumed  SjI  techno.  - 
ogy  was  achievable  and  the  cost  of  deploy  na  a  system  -3  not 
or on  1 01 1 1 ve . 

Although  a  team  of  experts  was  stressed  in  the  analytical 
process,  there  are  alternatives  to  this  approach .  Often,  1*.  a 
-arge  numoer  of  inputs  are  required,  or  if  it  is  not  oractica.  to 
gather  the  experts  in  one  location,  a  survey  or  questionnaire  car, 
oe  oeveiooec  to  meet  the  analyst's  needs.  However,  you  must 
guarc  against  the  pitfaiis  of  surveys:  1'  respondents  often  co 

not  put  the  required  intellectual  effort  into  quest lonna 1 r es ,  a no 
2>  amoxguity  and  confusion  can  be  expected  by  written  < ;  uest .  on  s- 
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that  lack  the  face-to-face  discussion  personal  interviews  anc 
elicitations  provide. 

As  mentioned  in  previous  chapters,  the  order mg  of  strate¬ 
gies  can  be  important.  Consider,  for  example,  a  non-symmetr 1 c 
matrix  that  has  a  large  number  of  alternatives.  Although  a  clear 
cut  strategy  may  not  be  evident,  by  properly  ordering  and  prior¬ 
itizing  alternatives,  the  decision-maker  may  still  be  aole  to 
determine  the  proper  direction  to  take  by  ooservmg  where  the 
preponderance  of  positive  responses  lie.  For  example,  the  trend 
indicates  a  more  offensively  oriented  nuclear  strategy  ir. 

Figure  2. 

Finally,  the  success  of  this  methodology  is  dependent,  m 
large  part,  on  the  creativity  of  the  analyst.  This  is  not  sur¬ 
prising  information  to  most  analysts.  Choosing  the  proper  ana¬ 
lytical  methocology,  ana  the  balancing  act  of  fitting  variables 
into  tne  structure  of  a  given  methodology,  is  a  great  challenge. 

SUMMARY 

Decision-making  has  oeen  described  as  "the  act  of  comparing 
and  discriminating  among  various  alternatives  to  gam  the  xnow_- 
ecge  necessary  to  make  a  rational  choice."  (5:5)  The  aecision- 
maxing  matrix  methodology  was  designed  to  assist  the  decision¬ 
maker  m  discriminating  Defvoen  a  large  number  of  strategies  m 
the  context  of  a  qualitative,  iong-range  planning  environment. 

The  strengths  of  this  approach  are  its  relatively  straight  for¬ 
ward  application  and  the  simplicity  of  the  display.  Its  ma^or 
shortcoming  is  that  its  results  are  only  as  good  as  the  analyst's 
SKiils  and  honesty. 

In  conclusion,  analytical  approaches  to  dec lsion - mak 1 ng 
"force  the  decision-maker  to  define  the  problem,  methodically 
consider  the  various  relationships  and  help  overcome  many  of  the 
human  perceptions  that  tend  to  inhibit  the  cecision-mak mg 
process.  No  matter  how  valuable  a  tool  matnematics  mignt  be .  .  . 

it  is  not  a  substitute  for  human  judgment."  (5:6) 
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